A comparison of the defective granulopoiesis in childhood cyclic neutropenia and in severe congenital neutropenia.
Cyclic neutropenia (CyN) in childhood and severe congenital neutropenia (SCN) are congenital disorders that cause chronic neutropenia. Mutations in the neutrophil elastase gene, ELA2, have been reported in patients with CyN and in those with SCN. We examined granulopoietic defects in CyN patients with those in SCN patients. Three patients with CyN and four with SCN were enrolled in this study. Bone marrow cells were enriched based on the expression of CD34, Kit, and granulocyte colony-stimulating factor receptor (G-CSFR). The purified cells were assayed for colony formation, proliferation, and mRNA expression of granular enzymes. All patients showed heterozygous mutations of ELA2. Flow cytometric analysis demonstrated no differences in the frequency of CD34, Kit, and G-CSFR expression between CyN patients and normal subjects. Significant differences in granulocyte/macrophage (GM)-colony formation of CD34(+)/Kit(+) cells were observed among CyN patients, SCN patients, and normal subjects in response to hematopoietic factors. Impaired granulopoiesis was found in both CD34(+)/Kit(+)/G-CSFR(+) and CD34(+)/Kit(+)/G-CSFR- cells in patients with CyN, whereas this impairment was observed only in CD34(+)/Kit(+)/G-CSFR(+) cells in SCN patients, as previously reported. The mRNA expression of granular enzymes in myeloid precursors and the transcription levels during myeloid cell differentiation in CyN patients were comparable to those in normal subjects, in contrast to the abnormal transcription of granular enzymes in SCN patients. These results suggest that the underlying granulopoietic abnormalities differ between CyN and SCN, and emphasize the presence of additional genetic pathophysiology specific to each disease.